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(54) Title- METHOD FOR REMOVING HYDROCARBONS FROM A VAPOUR-GAS MEDIUM FORMED DURING 
PETROLEUM PRODUCT STORAGE AND A TANK FILLING THEREWITH 

rnnrn r ntlHPTKH OT yrJIEBOilOPOflOB IIAPOrA30BOtt CPEflbl, OBPA3yfO- 
(54) HasaaHHe H3o6peTeHHnt CnOCOB OHHU1KH ui yiJ i c N ^ n rTM 
IUEHC5I nPH XPAHEHHH HEOTEriPOflY KTOB H HPH 3AnOJIHEHHH HMH EMKOCTH 

«-n Abstract- The invention relates to petrochemistry, specifically to removing hydrocarbons from a vapour-gas medium 

mSns oTa hydrocarbon hquid which is supplied to said column in the form of an absorber. ^^^^^^^ 
ZtL hvdrocarbon liauid containing hydrocarbons dissolved therein are separately evacuated from the absorption column. 
Slf» £ESSI Sse^Tnlhe ffJof a petroleum product and a hydrocarbor ihquid I and [^£Z%££?Sl 
from minus I0°C to minus 50°C prior to the supply thereof to the absorption column, and the pressure ot the vapour 8^ ™ 
HnL mixture which fa i formed in the liquid/gas jet device is maintained in the separator at a level ranging from 0.2 MPa 
55 S?SSfC2S2 mieTfa possible to increase the efficiency of hydrocarbon removal from the vapour-gas medium 
with low electric energy consumption. 

[npOAOjraceHHe na cneii. crpaHMue] 
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(57) Pe*epar: H3o6pereHHe OTHoeKrca k o6*acTH He* tcxhmhh. k0 «^"° k ° H ^o« cpe fl « b ^ocrHO-moBMii crpyBnuB 
oepaayZefic h P h xpaHemw ..edrrenpoaycroB. Cnoco6 BK ™:T ^„ xpanenHa He4.Tenp0Ay.cra 

anriapax, CTKasKy nocae fl HHM H3 cmkocth, ""J"*^ mHflKO ft cpe aU . B cenapaxope 

naponooaoB cpe*,. h ee cacarHe b *HAKOCTHO-ra30BOM crpyfiHOM -nnjm-c P r a30o6pa3HyK> <|>a3y 

ocJmecrBn^T pas^neHHe o6pa30BaHHO« napomoaoB h *™ K ^ c Pf n ^^ no fl aaaeMOfi 
H3 cenaparopa nanpaBaaKxr b a6co P 6uHOHHy,o KOJioHHy, rae npoacuwT *^J^™ y ™ * JJnopoaoB rwoofipasiiyio 4>a3y h 
b KonoHHy b kbhcctbc a6cop6eHTa, yraeaoAopoaoa H3 ™oo6 P a3HoB ^ Jhbwh^o o ^ J P H3 a6cop6uMOH „oB 

yrneaoaopoAHyK) ttHweocn, c pacraope,™ a «* e ^^^^^ * 6 e„ 3 „ P „ 1™ KepocHH . nepea no*™ a 

KonoHHbi. B KaiecrBe He*TenpoAyKra h ymeaoaopoAHOH ™octh 50 o C , a AaBAeHHe cmcch 

a6cop6uHOHHyK, KoaoHHy 6e„3HH h«h KepocHH oxaa^awr ao " « nowepKHBaior b cenaparope or 0,2 Mna ao 

naponsoaofi h hcmakoB cpea, o6pa30BaHHoB a »w ^'^^-S^^ c P ew npH MHHHMaJlfcHWX 

1,5 Mna. H3o6pereHHe mmojiaer noBWCHTb 3 <i>(peKrHBHOCTb ohhctkh ot yrjieaoflopoao v 



3arpaTax 3jieieTp03HeprnH. 



WO 2004/112939 



PCT/RU2004/0Q01Q7 



10 



^OPOAOB IlAPOrA30BOB[ CPE,HbI, 
1HHH HEOTEHPO^yKTOB H IBPH 



1HHHHMH 



* 

OfijiaCTB DpHM6HSHHg . 

5 HacTOsmee H3o6pexenHe oxhochxc* k cnocoSaM, ncnojiBsyiomHM HacocHO- 

saceicropHBie ycxaHOBKH b cncxeMax ohhcxkh ot yraeBOffopoflOB BBiSpac&maeMOH b 
amocfcepy naporasoBOH cpem, oSpmyionusftcH npn xpanenHH ne^xenpoflyicroB h 

npH 3anojiHeHHH hmh cmkocxh. 

npftTTmecT BY*onraH ypQ BeHB TexHHKH 
HsBecxeH cnoco6 xpaHeHH* h sanojraeHHfl HcnapjnoinHXca npoflyKXOB, 
BKjnonaiomHH noflany *h«khx npoayieroB nacocoM b nHCxepny h oxboa hs xmcxepHBi 
napoB noaaBaenoro b nee npoayicxa (RU 2035365, B 65 D 90/30, 20.05.1995). 

flaHHUH cnoco6 xpaneHHa h sanojraeHHS o6ecneHHBaex oxbo* napoB woro 
npoayiera hs nncxepHBi, o^aKo sxox cnoco6 aocxaxoHHO cjio>KeH, nocicojiBKy Tpe6yer, 
15 KpoMe HcnoJiB30BaHHfl cHCTeMH KOHfleHcanHH napoB b xoJiojnoBHHKe c oxboaom 
KOHfleHcaxa b cnennaJiBHyK) eMKoexB, HcnojiBsoBaHHS cncxeMH oxBO«a 
HecKOHfleHCHpoBaBDiHxca napoB h rasoB (b xom HHCJie sossyxa) b eMKoexB, hs Koxopofi 
noflaiox HcnaparomnHCH npoflyicr b nncxepHy. 

HanSojiee 6jih3Khm k H3o6pexe H mo no xexHHHecKOH cynmocxn h 
20 flOcxHraeMOMy pesymxaxy asjiaexca cnoco6 ohhcxkh ox yraeBOflopoaoB naporooBOH 
cpe«H, oepasyiomeHca npn xpanenHH He^xenpoflyKXOB h npn sanoJineHHH hmh 
eMKOGXH, BKJHOHaromHH noaany nacocoM affiflKoft cpeflBi b acnflicocxHO-rasoBBiH 
cxpyHHBifi annapax, oxKaHKy nocneflHHM hs cmkocxh, sanojmseMOH 
He$xenpoflyKraMH, hjih pesepsyapa pjm xpaneHHK He^xenpoflynxoB naporasoBOH 
25 cpe^Bi h ee cacaxne b aowcocxHO-rasoBOM cxpy&HOM annapaxe sa cnex sneprHH 
^HflKofi cpeflBi, nofla^y o6pasoBaHHOH b KHffKOCxHO-rasoBOM cxpyfeoM annapaxe 
cMecH naporasoBOH h amaKoft cpe fl b cenapaxop, pasflejieHHe b cenapaxope cMecn na 
ra3 oo6pa3HyK> *asy h W yK> cpe^y c oxbo«om hs cenapaxopa rasooSpasnon ««. > 
jkhwcoh cpefl&i, npn sxom ra30o6pasHyio $asy hs cenapaxopa HanpaBUJnox b 
a6cop6nHOHHyio KOJiomry, b Koxopyw b Kanecxse a6co P 6eHra noflaiox 
yrjieBOflopoflHyio scbwkocxb, b a6co P 6nHOHHOH kojiohhc ' npoBOflflx nponecc 
a6cop6nHH yrjieBOflopoflHOH ™kocxbio yraewwapoAOB hs rasoo6pa3HOH $a3Bi, 
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nocne nero o OT HyK> ox yrneBoaopoaoB ra30o6pa3HyK> ^asy > jiamomvmr* 
OT octb c pacTBopeHHBiMH b Heft yr*eBO«opo«aMH ra30o6pa3HOH *a3H pas^no 

^ T /pjT oiQ^443 B 65 D 90/30, 27.11.2002). 

BbEBOflHX H3 a6cO P 6HHOHHOH KOJIOHHH, (RU, 2115^1, J3 Oj f 

flanHMH cnoco6 o6ecneHHBaex cacanie h KOHfleHcaqmo yr*eBOAO P o«HHX 
napoB He*xenpo«yKroB, cHH*aex KOBiieHipaHHK) Bpe^r* ». OKpy*aK>iHeH cpe«si. 
yrneBOflopoflHHx napoB b BtiSpacHBaeMOH b axMoafrepy naporaoBOH cpe fl e, 
oSpasyiomeficH npn xpaneHHH He^enpo^KTOB hhh aanoHHeHHH hmh eMKOcxH. 
OflaaKo, npn oxKaHKe napoB yrneBO«opo*OB cpaBHHxe^HO HHSKOKBxmnHX ne^rx 
fcpaKHHH, aanpHMep, 6eH3HHa h*h KepocnHa, a^eKTHBHOCx* aaHHoro cnoco6a 
ohhcxkh ox yraeBOffopoflOB naporasoBOH cpeaH cHHacaexc*. 

PacK puxge mnfi pexeHHg 
Saflanefi . nacxoamero Hsoepeicmm Were* yMeHBrnenne noxepB 
He^xenpoflyKTOB > noBBxmeHHe a^eKXHBHoexn ohhcxkh ox yrneBoaopoaoB b flpyrnx 
opraHHHecKHX coe«HHeHHH BBrfpacHBaeMOH b axMOC*epy naporasoBOH cpe«Bi, 
oepasyjomeSca npn xpaneHHH HefcxenpoayKxoB h sanonnemm hmh eMKocxn. 

IIocxaBJieHHaJi 3 a*«a pemaexes aa cnex xoro, *ro C hoco6 o^cxkh ox 
yr^BOflopoflOB naporaoBOH cpe«H, o6pa3yK>n,eHC* npn xpaneHHH ne^xenpoayKxoB 
H npn aanonHeHHH hmh eMicocxH, BKmonaex noaany nacocoM hchskoh cpe*H b 
^ocxHO-rasoBHH cxpyHHBiH annapax, oxKaw nocneaHHM na eMKocxn, 
3anonHseMOH He*xenpo«yKxaMH, hkh pesepByapa xpaneHH* He*xenpo*yKXOB 
naporasoBOH cpea* h ee cacaxHe b ^ocxHO-raaofcoM cxpyteoM annapaxe aa cnex 
3 H eprHH OT oh cpe«H, noaany o6paaoBaHHOH b TO ocxHO-ra30BOM cxpyfiHOM 
annapaxe cMecn naporaaoBO* h *h*koh cpe* . cenapaxop, paa fl eaeHHe . cenapaxope 
cMecH na raaooepaaayK) fcaay > ™KyK> cpeay o oxbosom hs cenapaxopa 
rasooepasHOH *a3Bi h *h«koh cpra h P h sxom nanpaB^x rasooSpasHyK, ^asy H3 
cenapaxopa a a6cop6HHOHHyio Kononny, b Koxopyxo b KanecxBe a6co P 6eHxa no«aK>x 
yrneBOflopoflHyK, TO ocxb, ocyinecxB^nox > a6co P 6nHOHHOH KonoHHe nponecc 
a6co P 6HHH yrneBosopo^HOH OT ocxbk> ynwBQWW* hs ra30o6pa3HOH *n«. 
aaxeM OHHineHHyK> ox yraeBO«o P OAOB raaooopasnyio *asy . yrneBo^opo^HyK, 
OT0C xb c pacxBOpeHHHMH b hch yrjieBOflppo#8MH rasooepasHOH *a3Bi paa^HO 

BUBOflJTT H3 a6cO P 6HHOHHOH KOKOHHBI, H P H 3X0M B KaHeCXBe yDieBO«0 POfl HOH 

OT ocxh HCHOnB 3 yK,x 6eH3HHOByK> hhh KepocHHOByK) * P aKHHH neperoHKH He*XH, H 
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nepe* no^efi . a6co P 6^oHHyK> KOJionny yrjieBo«opo*Hyio sch*cocxb oxJiaacaaiox 
fl o xeMnepaxypBi, Haxo^encK b flHanasoHe ox Mnnyc 10°C *> Mnnyc 50°C, a 
aaBJienHe cMecn naporasoBon > hch^oh cpe«, o6pasoBaHHOH b ^KocxHO-rasoBOM 
crpyflHOM annapaxe, no«»ep*<HBaioT b cenapaxope ox 0,2 «o 1 ,5 Mlla. 

5 Kpone xoro, ^acxB acmncoH cpe^ hs cenapaxopa Moacex 6bitb noaana na bxo* 

nacoca, a rasooopasHa* *asa nocne BBixo fl a H3 a6co P 6«HOHHoft kojiohhbi Moacex 6bixb 
flononHHxenBHO ox™Ha, npn sxom b «onojnnixejiBHOM cenapaxope ox nee 
oxae^x KOBweHcax, kotopbxh o6pasoBaJic* > pesyjiBxaxe oxna^ennH rasooSpasHOH 
fcasn h H3 ^onojinnxejiBHoro cenapaxopa rasooGpasHyio *asy nanpaBJisiox b 

10 BHxpeByio xpy6y, > koxo P oh rasoo6pasHyio *asy passed na xojioanyio > xenayio 
rasoBBie cpra saxeM xeimyio rasoByio cpe«y bbiboasx b axMoapepy, a xojio*ryio 
rasoByio cpeay nanpaB^x jp. oxjia**eHHS rasoo6pasHOH <pasBi nocne BBixoaa 

nocjieAHefl H3 a6cop6nHOHHon kojiohhh. 

ra3006pa3HaH (fcasa hs a 6cop6nHOHHon kojiohhbi Moacex 6bixb HanpaBJiena b 
15 ^oflEHaMH^ecKHH cenapaxop, b koxo P om rasoo6pa3Hyio fcasy sa cnex ee ycKopeHH* h 
pacnmpeHH* oxJia*c«aiox c o6pa30BaHHeM b noxoice Konaencaxa hs ocxaBmnxcK b 
rasooopasnoH *ase napoB yrJieBO«opoaoB, 3axeM Konaencax ox«eJisiox ox 
rasooGpasnoH fcasBi h bhboasx hs rasojpniaMHHecKoro cenapaxopa. 

ynwKWpcwpa. ™>cxb c pacxBopemiBiMH b nen yrjieBo fl opo fl aMH 
20 rasooepasHon <pasBi mo*ccx 6Brn> noaana hs a6co P 6n*oHHOH kojiohhh b cenapaxop 

hjih Ha Bxofl Hacoca. 

YrjieBOAopoanas acHffcocxB c pacxBopennHMH . Heft yrneBOAopoflaMH 

rasooCpasHoft *asBi MO*cex 6bttb no«ana H3 a6co P 6nHOHHOH kojiohhbi b pesepnyap 
ffna xpaneHHS He$xenpoflyKxoB hjih sanojnweMyK) hmh cmkocxb. 
25 ' 3Kn«Kaa cpe fl a Moaeex 6bitb BHBeflena hs cenapaxopa b pesepsyap flJJ* 
xpaHeHHH He^xenpoffyKxoB hjih sanoinweMyio hmh cmkocxb. 

B cenapaxop hjih na bxo« nacoca Moryx 6bixb noaanBi ne^xenpoflyKXH, b 
nacxHocxH 6eH3HHOBaa hjih KepocnnoBaa * P aKnHH neperoHKH nefcxH. 

FasooepasHaa *asa nocne BBixo«a hs a6co P 6nHOHHOH kojiohhbi Moacex 6bttb 
30 nanpaBJiena b Me M 6paHHBiH annapax, b koxo P om oxaeaaiox ocxaBinHecs b nen 
rasoo6pasHBie • yriieBOflopoflBi, saxeM o6em^ yrjieBOflopoaaMH ras > 
oeoramennBiH yrJieBO«opo«aMH ras pas«ejn,HO bbibo^x hs MeM6paHHoro annapaxa. 
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06orameHHHft yraraoflopowiMH ras moxct OBrn> otk* 
anBapaxa rawociHO-moBHM cxpyflBHM annaparoM. 

Ooorameamtf yrBeBOBopoaaMH ras Moacax SarrB oxKa^B as „eM6paHHoro 
aanapara Bocpe fl cxBo« BOBOBHBxaaBBoro aawocTHO-rasoaoro explore annapaxa. 
5 riapoxasoBa* cp.Ba, xoxopaB oepasyarca a pesepayapax xpaBeBB* 

He^npcaycroa, a TaK.a a xoBe OBepaBa* HaxroaBeBBB-onopoBCBeBBB pasa^aoro 
poaa eMKOcxaB, cocxobx a ocbobbom as aowxa a napoa yrBaaoBopoaoa. HanpaMep, 
„ SeBSBHa napoa He^npoayKxoa a naporaaoaoi cpe«e MOBcar 

KOBeoaxacB a BBaBasoBS or 300 BO 1500 rkS a 6oBee. CxoaB aaaweaaaoe 
,0 coaap^e yraeao S opo«oa a BaporaaoaoB cpaBe npn bbbcobo ee a axMOc*epy 
„Pbbobhx kbb k BaxpasBeBxno oKpyB— ape*,, xax h k noxepe SBaBBxeaaBoro 
K oBB,ecxaa xoaapnoro He^npoayKxa, a bbbbom cnyaae 60B3HBB. HoaxoMy obboxkb 
naporaaoaoa cpaB* aaaaaroa axxyaBBBOB M. Heoo-xoBBMO BpeaorapaxaxB 
nonaaanna yrBeaoBopoBOB a ax«oc*epy B cOKpaxBXB BOxapH ToaapBoro 

15 HeATenpoAyKTa. 

SaaaaaBBBBl CBO006 BOBBOBaax cBHasm, KOaneBTpaBBK, yrBeaOBopoBOB 

' nap^raaoaoB ope fl e ,0 KoBBeBxpaBBB BBaca ypoaB* Bp=Beaa»o 

BH5 pocoa Bapoa a OKpy^aKBOyxo op W ByxaM oXKaBKE b cscaTBfl BaporasoaoB cpe^ 

• c BOMOBWO BBOOCBO-a^pBOB yCTaBOBKB B BOOBeByomett . OBBCXKB. n P B bxom 

20 BaB6oBee n eBecoo6pa3BO BCBflKyK) cpe W , Koropyaa b OJ bbot bbcocom a bcbbboctbo- 
ra30Btifl oxpyitaHB aBBapaT a KaBacxae ^eKXBpyKBBBB cpaBH, OBBoapeMeHBO 

HCBOBBSOBaXB KBK „. OXXCBBKH BBpOXBBOBOB Cpe^ B3 HBBOBBBCMOB 

BeteaBpoByKxaMB smkooxb bbb bb peBepayapa bbb xpaaeBBB bb^bp^kxob, xax . 

25 BaporasoaoB cpeBB.. B Ka,ecxaa xbkob bchbkob cpe«B, Moxyx 6bxtb BCBoBBaoaaBK 
Ba^xcBpcByB™, xpaBBBBBecB a pesapayape bbb eMKOcxa, a ,aaxBoaxB, 

eaBBBHoaaa bbb KepocBBoaaa ^paxaaB BeparoBKB Be*m Obbbko, bbb o6ecn=,aBB* 
,*«««. BpoBecca a6cop 6n BH yrBeaoBopoBoB bb BapoxBSoaoa cpaB» 

HM 6XO„BMO C03BBXB yCBOBHB, BJB KOXOptJX BCBOBB3yeMafl B KB,^ a6cop6eBXB 

30 yxBe^BopoBBaa bcbbbooxx, BMaBB ta BBBBeBHa aacBBBaBBBix bboob bob xaMBapaxypa 
ea bobbbb a a6cop6BEOBByio xoBOBHy, BteBaTeBBBo 3BaaBxaBtHo BB.aa, ,eM BaBaeBBe 
bbcbbbbbbbbc Bapoa yrneaoBopoBOB a BaporaaoBOH ape a e, oOpaayxomeacB b P b 
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xpaxeHBH > nep^e «e*renpoByKroB. KpoMe xoro, Beo6x 0fl BMO »o6BrBca 
3Ha^Ho ro cb™ co6orBeBBoro HcnapeBB* ******** >*~ B 
npo H ecce a6cop6BBB. B xo fl e BCcBeBOBaBB* 6«bo ycraHOBBeBo, « Hae6onee 
^ecooSpaaHHM c 3KOH<,MH,ecKo a tobkh speBB* BBBaercx c™e reMBepa-rypH 
yrne^opo^ofl ^ocm (SeBSBBa, KepocHBa) fl o reMBepaTypa, » 

or MHHyc UTC «o MHByc 50»C nep.a no^efl ee B aScopeBBOBByK. 
KOBOBBy. n P H reMneparype yrBeBoaopoaBOli OTOOTB b- MBByc VTC Be 
boo— rpeoyeMaa a*^*™* a6eo P 6BBB yraeao B opcAoa bs naporaaoBOB 
ope**, a npn reMneparype BB*ce MH=yc 50-C aosHBKaer aBa-™** poor paexo fl a 
aBesrpoaBeprBB, noTpe5jiaeMofl »P«< «— * Koroptifi Be 
KoMneBoBpyerca pocrOM a5cop 6 BBOBBOB cnoco6HocxB yrneBO B opo«BOB mbboctb. 
OaBoapeMeBBO c bohb™ re«Beparyp H Bespat a— yrneao^oB 
^ bxo npBBo^rr K HeoSxoflHMOdB yaeBBBeBB* paoxoaa aBepno. aa ee 
nepexaw « - P a6ory a6cop 6n BOBBOB — Tbkhm o6pa3o«, b yxaaaBHoM 
Bsra e BBanasoBe napaM^a o6ecne_» BeoexoBBMaa aMe—* pa 6<OT 

ycraaoBKB a MBBKMaaiBNe 3arparH aBepnm. 

B oBBcaaBoM aaane cBoco6e oe^eerBBaerea MBorocryneB^ra* BpoBeoc 
orxaBHaaeMOB naporaaoaoB epeB*. co fl ep™eB yrBeBoaopoBH, c 
yrae.o fl opOBBOB xcBaBOCrwo. nepaoe BaaBMOBeBerBBe BpoHcxoflBT > »bboctbo- 
raso.0* crpyitaoM aBBapare, a kotojom bcbbbbb cpesa, eocroarBaa b ocbobbom bs 
yraeBOBop.BBOft KBBKOcrB, oSecBBBBaaer orKBBBaaHBe . «. naporaaoaoB 
epea. Ha BHXoaa bs crpyBBoro aBBapara oopasyerca «Byx*aaB M cMeea. B xob= 
BsaBMoseBCTBB, BaBBBaerca Bpo H ecc aScopSBBB yrneBOflopoflOB Ba naporasoaoB 
cpe^ jkbukob cpe fl 0B. tlpoaeee BpoBPB*aereB bo MOMenra paafleBeBBa «eo B , 
cenaparope bb xcB^cyo cpe W b rB3oo6paaByB, *aay, npeBoraBaaBBByK, co6ob 
^cxhmbo oBBmeBHyio or yraeaoflopofloB b excaryjo naporaaoByro epesy. 

flaBee raaooopaaHaa *aaa HanpaBBBercx a a6cop6,n«,BByB> KOBOBBy, rfle B 
peayBarBre BaaBMOBeBerBBB c bobbbbbmob a Bee oxBaacBeBBOB yraeBOflopoflBOH 
^woora.0 (6eB3BBOBofl bbb xepoCBBoaofl *paxBBeB) ocymeorBaaerea npoBece 
CBBXCCBBB coaepacaBBB yrBeBOflopoflOB B r*30o6pa3BOB *aae : 06ecBe,eHBe 
nporBBoroBBoB cBcxeMH BBBBteBBB ra3oo6pa3sofi «« B yrBeBosopo^oB 
jKEflKocTB b a6eop6BBoBBOB KOBOEBe coaaaer 6oBee eBaxoBpHBn^e yOBOBBB BBB 
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' noraomeHH* yrneBoaopoflOB H3 rasooopasnoH *a3Bi 6onee xokoahoh yr3ieBO«opoflHofi 

OTOCTBKD. 3X0 n03B0JM6T SHaHHTeJIBHO CHH3HTB KOHHeHTpaTfHK) yrneBo«opo«OB B 

onnmaeMoti rasooGpasHOH 4>ase no cpaBHenxno c hx KOHneHTpanneH b naporasoBOH 
cpefle. nonana lacxn >khakoh cpe^x hs cenapaxopa na bxoh. nacoca nosBOJisex 
5 co3«aTB KOHxyp ee mp^im^: cenapaxop - hbcoc - ^ocTHO-rasoBKEH crpyftHHft 
annapax - cenapaxop, yMeHBmaex pacxofl CBeaceH *h«koh open*, noaaBaeMon b 
ycxanoBKy ox apyrax hcxohhhkob. Hoflana hs a6co P 6nHOHHon kohohhbi 
yrneBOAopoflHoft ^kocth b cenapaxop hb na bxo« nacoca oGecneHHBaex cosaaHHe 
nponecca oSHOBneHH* *hakoh cpw, noflaBaeMoft b TOoexno-raaoBBm cxpytoin 
10 annapax. nponecc oGaxmnnm impKynHpy^mefi Won cpe^i mokho npoBOflnxs sa 
cnex no«aHH b cenapaxop hjih na bxo« nacoca HefcxenpoayKTOB (6en3HHOBOH hhh 
KepocHHOBofi fewm neperoHKH ne^xn). IIocKOBBKy b nponecce P a6oxBi ycxanoBKH 
b jKHflKyio cpeny nepexon*r ynmflppwi hs naporasoBOH cpw. xo ee 
nenecoo6pasHO oxboahxl hs ycxanoBKH, nanpHMep, b pesepsyap nna xpaneHHa , 
15 He^xenponyKXOB Hjni b 3anojmaeMyio eMKoexB. 

KaK yace oxMenemocB, b xofle CHcaxHfl naporasoBOH cpensi o6ecneHHBaexca 
BOSMoacHoexB BunonHaxB a6co P 6nHK> Bpe^HMX oKpyacaKunen cpe«Bi 

ynnBonppQWB. Heo6xo«HMO oxMexnTB, hto nponecc norjiomenn* m ApyrHM* 
- cnoBaMH, nponecc a6cop6nHH, noa koto P bim noHHMaexcs nponecc pacxBopeHHH rasoB 
20 b jKHjncoH cpe«e, nosBonsex yMem>HiHTB 'saxpaxBi sneprnH b wocxHo-rasoBOM 
cxpyftnoM annapaxe na cram naporasoBOH cpe«Bi, coflepHeameH yraeBOflopoflH. 3xo 
• flocxnraerca sa cnex xoro, *rro npn cacaxHH h xpancnopxHpoBKe naporasoBOH CMecn b 
cenapaxop ocymecxB^oxca «Ba caMocxoaxejiBHBix nponecca - MexannnecKoe cKaxne 
3a cnex KHHexHHecKofi sneprnn cxpyn *h«koh cpeflbi h pacxBopenne nacxn 
25 naporasoBOH cnecn b won cpe fl e, npnneM hocothh nponecc 
HHxeHCH^HnHpyexcH no Mepe noBBimeHM flaBJienna b npoxoHHon nacxn cxpyfeoro 
aHnapaxa n b xpy6onpoBO fl e sa hhm. Otbo« OTOH cpeaH hs Konxypa ee wp^™*™ 
h noffBOfl b Hero CBescen khhkoh open* «aex bosmokhocxb cxadHJiHSHpoBaxB cocxaB 
nonaBaeMOH > cxpyftHBift annapax won cpeffBi - cop6enxa napoB yrneBOflopoflOB. 
30 3xo o6ecneHHBaex 6o*ee cxaennBHyK) pa6oxy cxpynnoro annapaxa h offHOBpeMeHHO 
nowepKHBaex aScopSnHomryio chocoShoctb otoh cpw. B pesynBxaxe yaanoc* 
ho6hxbch c6ajiaHCHpoBaHHOH pa6oxBi wocxHO-rasoBoro cxpyftHoro annapaxa H 
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bbiboahtb H3 a 6co P 6nHOHHOH kojiohhbi oHHnieHHyio ot yrjieBOflopoflOB rasooepasnyio 
$a3y b oKpyacaramyio cpejry 6e3 HaHeceinra nocjieflHeft Bpe^a. 

B pafle cjrynaeB a6cop6n.HOHHaa KOJioraa He Moxcer flocraioHHO s^kthbuo 
onnmaTB nocTynawmyK) hs cenapaxopa rasooSpasHyio ipasy ot npHMeceft 

5 rasooepasHHX yrJieBO«opoflOB. 3to CBasano c $H3OTecKoft npHpoflofi nponecca 
a6co P 6nHH rasooopasHBix yraeBOflopoflOB c noMomtio yraeBOflopoflHoft tokocxh. 
KaK 6bi chjibho He oxjiaacaann yraeBOflopoffHyio xchskocxb, Hems* yMeHBimaxB b 
rasooepasHofi (fcase coaepacaHHe rasooSpasH&rx yraeBOflopoflOB mrae BeinraaHBi 
napimajiBHoro fl aBJieHHH yrjieBOflopoflHoft hchskocxh. TaKHM o6pasoM, nyreM 

10 yBejuraemw pasMepoB a6cop6nHOHHOH kojiohhbi hjih ycJioxaieHHJi ee KOHcrpyicmffl He 
yflaerca flo6HTBCH cHHXceHna coflepacainw rasoodpasHBix yraeBOflopoflOB b 
rasooSpasHOH (frase HH*e BejiHHHHBi naprjpiajiBHoro ^asjieHHa yrjieBoaopo«HOH 

jKHflKOCTH npn ee pa6onefi TeMnepaxype. 

B CJiynae, ecjrn ra30o6pa3Haa ^asa cofleparaT b CBoeM cocxaBe 6ojrbmofi 
15 nponeirr yrjieBOflopoflOB, nejiecooGpasHO npoBOflHXB nocjieayionryio onHCTKy c 
HcnoJiB30BaHHeM, nanpHMep, BHxpeBofi TpySti hot rasoffHHaMHHecKoro cenapaTopa 
WW aonojiHHTejiBHoro oxjia^eHUH . rasoo6pa3HOH <pasBi h BBwejieHH* hs nee 
KOHfleHcara yrjieBOflopoflOB h npyrHx npHMeceft. 

Bosmohcho TaiOKe HcnoJiBSOBaTB ycTaHOBKy Ha BBrxoae hs a 6cop6nHOHHOH 
20 kojiohhbi MeM6paHHoro anriapaxa ajih BBniejieHHH H3 rasoo6pasHOH <J)asBi ocTancoB 
rasooepasHBK yrneBOflopoflOB e flpyrax npHMecefi, MOJieKyjiti koto P bix OTjnraaroTca 
ot MOJieicyji ochobhbk rasoB, onpeflejiaBDmHX xHMHHecKHH cocTaB B03«yxa. 

HcnoJiBSOBaHHe MeM6paHHoro annapara nosBOJiaer cymecTBeimo chhshtb 
bbi6 P oo speflHBix ajw oKpyHcaromeH cpeflBi BemecxB b oKpyacaromee npocxpaHCXBO h 
25 o6ecneHHBaTB bosmojkhoctb, ecjm 3TO 6yser SKOHOMHHecKH nenecooopasHO, 
HanpaBHTB oSorameHHBiH yrJieBOflopoaaMH ras Ha bxo« b ycTaHOBKy wis 
nociwoineH yrmmsamm. Stofo mohcho floGHXBCH nyreM oncaHKH hs M eM6paHHoro 
annapara oSorameHHoro yrjieBoaopoaaMH rasa c noMonrsio jKHweocrHO-rasoBoro 
crpyHHoro annapaTa. B pesyjiBTare flocxHraexca B03Bpar yrjiesoflopoflOB b ycxaHOBKy 
30 jgn noBTopnoH a6cop6nHH, a Ha MeM6paHHOM annapaTe yBenHHHBaerca nepena* 
flaBJienna, hto HHTeHCH^nnHpyer nponecc pasflejieHH* h ohhctkh b neM ra30o6pa3HOH 
•pasBi, nocTynaiomeH hs a 6cop6nHOHHOH kojiohhbi. flanBHefimeH onTHMHsanmi 
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pa60 TH ycxanoBKH mo>kho fl o6HXBca nyreM cmeanKH H3 Me M 6paHHoro aimapaxa 
o6orameHHoro yraeBOflopoaaMH rasa c noMomwo wnomsaenhBoro kbwkoctho- 
raaoBoro cxpyHHoro amrapaxa, KOXopBift Moacex oQecneHHBaxB HanSoJiee 
ejiaronpnaTHtie napaMexpBi wis pa6ox&i MeM6paHHoro aimapaxa. 
5 B pe3yjn>xaxe 6bhi cosflaH 3 $$eKXHBHBiH cnoco6 ohhcxkh ot yraeBOflopoflOB 

naporasoBoa cpe«Bi, Koxoptift o6ecne-CHBaex coKpamenne noxept ne^xenpoflyKTOB h 
bbi6 P oc oHHmeHHoro ox yraeBOflopoflOB h apyrax opraHHHecKHX coe«HHeHHH rasa b 
oKpyacaionryio cpe,ny 6e3 HaneceHHa nocjieflHefi Bpe^a. 

KpaxKoe ormcaHHe HepxeaeeH 
10 Ha $ht.1 npeacxatuieHa npHHinnraanBHaa cxeMa ycxaHOBKH, b Koxopofi 

ocyinecxBJiaexca cnocoS ohhcxkh ox yraeBoaopoflOB naporasoBOfi cpeflBi, 
oGpasyiomeHca npn xpaiieHHH He$xenpo«yKTOB h sanojmeHHH hmh cmkocxh. 
Ha 4>ht.2 - BapnaHX BunojmeinM ycxaHOBKH c BHxpeBofi xpy6oH. 
Ha 4>ht.3 - BapHaHX BBmojmeHHS ycxaHOBKH c raaojnniaMHHecKHM 

15 cenapaxopoM. 

Ha <|>Hr.4 - BapnaHX BBmojmeHHa ycxaHOBKH c MeMSpaHHBiM airaapaxoM. 

BapnaHXBi ocvmecxBJiemig H3o5p exeHHfl 
YcxaHOBKa coflepacnx Hacoc 1, ^HffKOCXHO-rasoBBiH cxpyftHBiH annapax 2, 
cenapaxop 3 h a6co P 6nHOHHyio KOJioHHy 4. ^KnaKOcxHO-rasoBHH cxpynHBift annapax 2 
20 noffKjnoneH bxo«om acnfflKofi cpeflBi k BBKOfly nacoca 1 h bxo^om naporasoBOfi cpe*Bi 
nocpeflcxBOM xpy6onpoBOffa 24 k HcxoHHHKy axofi cpeflBi - cmkocxh c 
He^xenpowKxaMH, nanpHMep, pesepsyapy 5 W* xpaHenHa He^xenpoayKTOB hjih 
cmkocxh 6, nanpHMep, nncxepne, sanojineHHOH He^xenpoflyKxaMH (SensHHOM huh 
KepocmoM) no xpy6onpoBOffy 7. Bhxoaom cmcch HowKOcxHO-rasoBBiH cxpyiteBifi 
25 annapax 2 nojnonoHeH k cenapaxopy 3. Bhxo« jkh«koh cpeffti H3 cenapaxopa 3 mokcx 
6bttb no«KjnoHeH k bxojt/ b nacoc 1. B pesynBxaxe sxoro oSpasyexc* Konxyp 
nnpKyjianHH jkh^coh cpe«Bi, npeflcxaB^omHH coSofi noaieflOsaxejiBHoe flBH^eHne 
acHflKOH cpeflBi ox nacoca 1 k KHflKOCXHO-rasoBOMy cxpyHHOMy annapaxy 2, flanee ox 
Hero k cenapaxopy 3 h ox nocjieaHero Ha bxoa Hacoca 1 . 
30 A6cop6nHOHHaa KOJiomra 4 nosmnoHeHa co cxo P ohbi B xo fl a b Hee 

rasooSpasHott $a3H k BBixoay nocneflneH hs cenapaxopa 3, npn sxom a6cop6nH0HHaa 
KonoHHa 4 Moacex 6Brrs pacnonoaceHa Btime ypoBHa >khskoh cpe«Bi b cenapaxope 3. 
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Bepxnaa nacxB aScopSnnoHHOH kojiohhbi 4 npnB s Tpy6onpoBoay 8 BBmofla, 
nanpHMep, b oKpyacaionr/io cpe«y, onnmeHHoft ot yr^BOffopoflOB ra30o6pa3HOH *a3 H 
h k xpy6onpoBO«y 9 nodosa oxjtojhhoh nocpe«cxBOM xojioOTOTHHKa 10 
yraeBoaopoflHofi tokocth (6eH3HHOBoft hot KepocHHOBOH 4>paKnHH). B stom 
5 BapHanxe BBmoJiHeHHJi ycxanoBKH a6co P 6iwoHHaH KOiionna 4 coo6meHa CBoefi 
HHacHeft nacTBK) c cenapaxopoM 3 nocpewxBOM xpy6onpoBo fl a 11. n P H stom 

bosmo^h otbo* H3 a6co P 6nHOHHOH KOJIOHHBI 4 yTJieBOflOpOflHOH TOOCTH c 

pacTBOpeHHHMH b mft yraeBOflopoflaMH ne xojibko b cenapaxop 3, ho h b flpyrne 
3jieMeHTBi Konrypa HnpicyJiOTHH OToft cpe«Bi, HanpnMep, k nacocy 1 co cxo P ohbi 
10 Bxo^a b nero wott cpean H3 cenapaxopa 3, a bob b pesepnyap 5 «ot xpaneHns 

He^Tenpoflyicra hjih cmkoctb 6. 

YcxanoBKa Moacex 6bitb cHa6*eHa xeiwooSMeHHHKOM-xononHOTHHKOM 12 wis 

cxa6HOT3aHHH xennepaxypBi *h«koh q*m b ycxanoBKe. Otboa schskoh cpe^i hs 
cenapaxopa 3 b pesepnyap w* xpaneHH* ne^xenpoAyKxoB 5 hot sano^eMyxo 
15 eMKoexB 6 ocyinecxBOTiox no xpy6onpoBojry 13. 

YcxanoBKa CHaG^ena xpy6onpoBOflOM 14, no Koxopony HefcxenpoflyKXBi 
(SensHH hot Kepocra) nocxynarox b cenapaxop 3 hot na bxoh Hacoca 1. 

Ha <t>HT,2 HSoSpaacena ycxanoBKa, cHaSaceHHas flonomfflxenBHHM 
xoJioOT^HHKOM-xennooeMeHHHKOM 15, flonoOTHxejiBHBiM cenapaxopoM 16 h 
20 BHxpeBoft xpySoH 17. B aonoHHHxeaBHOM cenapaxope 16 ox. rasooepasnoH 4>a3Bi 
oxAeji^ox KOHflencax, o6pa30BaHHBiH npn oxna^enHH rasooSpasHoft 4>a3Bi b 
xoHOOTnBHHKe-xenHooeHeHHHKe 15, a b BHxpeBOH xpy6e 17 ra30o6pa3HyK> *»y 
passeOTioT na xonowr/io > xeiuiyK> rasoBBie cpe«Bi. Xonomyo raaoByjo cpefly 
HanpaBJMiox b flonoOTnxenBHBiH xonoflHin>HHK-xenJioo6MeHHHK 15 «ot oxWhhk 
25 rasooepasHOH <j>a3Bi nocjie BBixoaa nocneOTefi hs a6cop6nHOHHOH ko*ohhbi 4. 

Ha *ht.3 Haoepa.KeHa ycxanoBKa, cHa6*eHHaa rasoflHHaMH^ecKHM 
cenapaxopoM 18, npeOTasHa^HHHM «na ycKopenHs h. pacnmpeHH* rasooepasnoH 
$a3B! c o6pa30BaHHeM b noxoxe KOHflencaxa napos yraeBO^opoaoB, 3 axeM KOH^encax 
oxfleOTK)T ox rasooepasHOH *a3Bi b OTHaMHHecKOM cenapaxope 19 k bbiboahx hs 
30 rasoOTHaMHHecKoro cenapaxopa 18 nocpeflcxsoM xpy6onpoBOfla 25. 

Ha *hf.4 nsoepaacena ycxanoBKa; b koxo P oh k xpy6onpoBOfly 8 BBiBo«a hs 
a6co P 6nkoHHOH kohohhbi 4 ownennoH ox yraeBoaopoflOB rasooepasnoH 4>a3Bi 
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MOJKer 6i>iTb no^eH m eM6p aHHBffl amiapax 20 c xpySonpoBOflaMH 21 > 
BH Boaa, cooTBercTBeHHO, oee^HHoro yr,eBO ff opo fl aMH rasa « o6oran,eHHoro 
p^WWW x-a. TpyeonpoBO^ 22 Mo*er 6b*tb «P» K 

ra30BOMy cxpyteoMy annapaTy 2. 
5 KpoMe toro, yoraBOBKa MOiBor 6&m> cHa6 X ema *»— » bomkootbo- 

ra30BWM CTpyfiBHM aBBapaaOM 23, nofltcjnoiCHHHM bxobom bcbskob opes" « BBKOay 
^oca 1 > bxohom raaooSpasHO* cpaaa. < Tpy6onpo=o W 22 bbbbwb ritem—a o 
pWPi. rasa. Bhxos ^BoBBBroaBBoro ^oorBO-raaoaoro crpyBBoro 

annapaia 23 nosnmoHeH k cenapaiopy 3. 
,0 n P B xpaBeHHH He*renpo«yKroB b pesepayape 5 . npn sbbobbcbbh bmh bo 

xpy6onpoBO«y 7 omkoctb 6 oopasyoioa Baporaaoaaa cpoaa, Koiopaa BBSpacHBaerca a 
arMoc.fopy. flaa opraHBaaBBB BpoBeoca obbctkb or yrBBBoaopoaoB naporasoaoB 
cpeaa. no fl a,oT hboocom 1 opeay bob BBBBeBBOM b cobbo bcbbkoctbo- 

raaoaoro OTpyBBoro aBnapara 2 > bpobsbobbt orKBBKy boobwbbm bo 
15 ^yeonpoBo^ 24 BapoiBaoaofi cpew bs BaBoaBaeMOB B^tenpoByBxaMB eMKocxH 
6 bbh pasepByapa 5 bbb xpaBeBB* B aswocxBo-raaoBoM crpy^oM 

annapare 2 napo^oaaa cpeaa caBMaerc* aa cex aBeprHB bootob ope*. > bbcthbbo 
aScopoBpyeroB bsbbcoctmo. Ha acBflKO0TBO-ra3OBOro cxpytaoro aBBapaa* 2 
0 6paaoBaHHy»> > bom cMeca BapoiaaoBOB . bomkob ope, bowbot a cenapaxop 3. B 
20 nocBe^eM paaaeBaaox BocryBBBmyK, b Boro c«eoa Ha rBaoo6paaByH> *aay « acBBKyK, 
cpeay. Ha conapaiopa 3 Bacn, bootcob opwa.Moacer tan. bobbbb bb bxob bbcoob 1, 
to o6eCBeBBaaoT coaflBBBe KOBTypa BBOKyBBBBB BCBflKOB «». B oaBBparop 3 BBB 

BB BXOfl BBCOOB 1 BO^BOTOB BO Tpy6oBpOBO W 14 B^npOWKTH (6=BaBBOBBa BBB 
' KepOCHBOBBB ^pBKBBB BepcrOHKB BefijTB). OflBOBpOMOBBO B36HTOK BOfflKOB Cp^ 

25 bhbobbtob bs coBapaxopa 3 bo rpyooBpoaoay 13, BBBpBMep, b peaopayap 5 bbb 

BaBOBBSeMyiO BoiTaBpoWKTBMB eMKOOTB 6. flBB CTaSBBBSaBBB xe^epaTypa, 

acSBOB opesa,, BocryBBomea a ^BBBOOTBO-raaoBHB otpySBBBi aimapax 2, Moryr 

6HIB yCTaBOBJICBBI XOBOBBBBBBKB 12 B KOBTypO BBpKyBBBBB B=B«K0ii cpOBB! BBB BB 

Tpy6onpoBOAe 14. 

30 BaHCHHM napaMexpoM cnocoSa ohhcxkh ot yniaBOW^B naporaaoBO* cpe^ 

SBJiaercsc Be™ c*axH* naporasoBO* cp«H » ^ocxno-rasoBOM cxpytoon 
annapax* 2. IJeaecooepasHo cacHMaxB naporaaoByK, cpeay flo ^ b cenapaxope 
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3> naxoflamerocH b ^anaaone ffaBJieHHH ox 0,20 Mlla w> 1,50 MTIa. 

naporasoBOH cpe«H b jKHflicocxHO-raaoBOM cxpyftHOM annapaTe 2 HHKe flaBjieiras 0,20 

Mna nosBOJiaex chhshxb saxpax&i 3JieKxpo3Hepnra Ha pa6 0T y Hacoca 1, noflaromero 

TOcyio cpeay b cxpyfiKHft aimapax 2, ho npn sxom craiexcfl 34><i>eKXHBHocxB 
5 nponecca a6cop6nHH, tto, b cboio onepeffB, npHBOflHX k noBBnneHHK) aaxpax anepraH 

ea oxji weHHe yraesoflopoflHOH tokocxh, noflasaeMOH b a 6cop6miOHHyK) KOJioHny 
• 4. Cacaxne naporasoBofi cmcch b jKHfflscocxHO-rasoBOM cxpyteoM annapaxe 2 BBime 

aaBJieHM 1,5 Mna HHxeHCH^HHHpyex nponecc a6co P 6nHH yrjieBOflopoaoB hs 

naporasoBOH, cpeflti, ho npn sxom 3HaHHxejn,HO sospacxaiox saxpara sjieKxposHepiHH 
10 Ha o6ecneHeHHe pa6ora aoiflKOCxHO-rasoBoro cxpyflHoro annapaxa 2, icoxop&ie He 

noKptmawxcH Bhmrpameu ox HHxeHCH^HKainm nponecca a6cop6nHH b jkhakoctho- 

ra30BOM cxpyfiHOM annapaxe 2 h aScopSnHOHHoft KOJiome 4. 

Cjie^yex oxMexHTb, wro napaMexpBi pa6oxBi ^HflKOcxHO-rasoBoro cxpyHHoro 

annapaxa 2 h xojioflHJiBHHKa 10 BsaHMOCBasaHBi. B xofle HccjieflOBamiH 6bijio 
15 ycxaHOBJieHO, *rro b yicasaHHOM Btnne flnanasoHe napaMexpoB o6ecneHHBaexca 

Hed6xoflHMaa 3$$eKXHBHOCx£ pa6oxBi ycxafioBKH npn MHHHManBHBix saxpaxax 

3HeKXp03HeprHH. 

rasooSpasHyK) (fcasy hs cenapaxopa 3 HanpaBJiaiox fi a6cop6nHOHHyio KOJioinry 
4, b KoxopyK) b KanecxBe a6cop6eHxa noaaiox yraeBOflopoflHyio >khwcocxb. B 
a6cop6nHOHHOH KOJioHHe 4 npoBOWir nponecc a6cop6nHH yraeBOflopoflHOH 
^HflKocxBK) yrjieBOflopoflOB hs rasooepasHOH $a3Bi, nocne nero onnineHHyio ox 
yrneBOflopoflOB ra3O06pa3Hyio (frasy h yraeBOflopoflHyio jkhhkocxb c pacxBopeHHBiMH 
b Hen yrjieBOflopoaaMH pas^ejiBHO BBmonax H3 a6cop6nHOHHOH kojiohhbi 4. B 
KanecxBe yrJieBOflopoflHofi tokocth Hcnojn>3yiox 6eH3HH0Byio hjbh KepocHHOByto 
$paKnHH neperoHKH He$xn. Ilepefl nonaieS b a6cop6nHOHHyio KonoHHy 4 
yrjieBoaopoflHyio skhakocxb oxjiaacaaiox c noMom&io xojnwuiBHHKa 10 «o 
TeMnepaxypBi, HaxofljnneHca b fluanaaoHe ox Mmyc 10°C «o MHHyc 50°C. 

KpoMe xoro, rasooopasHaa abasa nocJie BBixofla hs a6cop6nHOHHOH kojiohhbi 
Mo^ex 6bttb flonojiHHxejn,HO oxJiascfleHa b flonojinnxejiBHOM xono^HHKe- 
30 xenjioo6MeHHHKe 15, a saxeM b «onoJiHHxeJiBHOM cenapaxope 16 ox Hee oxflejimox 
KOHfleHcax, Koxopbifi o6pa30BaJica b pesyjnvraxe oxjiaKfleHHa rasooopasHOft $a3Bi. Hs 
aonoJiHHxeJiBHoro cenapaxopa 16 ra3oo6pa3Hyio <£>a3y HanpaBjmox b BHxpeByio xpyoy 
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17, b Koxopofi rasooGpaanyw <j>asy pas fl ejisiar na xojiojnryio h xemiyK) rasoBBie cpeflBi. 
■ Teniryio rasoByK, cpeay bmboahx hs BnxpeBofi xpySH, a xojioflnyio rasosyio cpesy 
HanpaBjmox «jis oxHa^eHH* rasooGpasnoft (frasH b aonojnraxejjBHBift xojio^hhk- 
Temioo6MeHHHK 15. 

5 rasooGpasnas 4.03a hs a6co P 6nHOHHofi kojiohhbi 4 Moacex Sbixb HanpaBJiena b 

rasoAKHaMKHecKHH cenapaxop 18, b koto P om ra30o6pa3HyK> 4,asy • sa ^er ee 
pacnmpeHHH h ycKopeimsi oxwaioT c oSpasoBaHHeM b noxoKe KOHflencaxa H3 
ocxaBimixcH b rasoo6pa3Hoft <t>ase napos yrjieBo fl opo«oB, saxeM KOHflencax oxflejnoox 
ox rasoo6pa3Hoft 4>asBi b ,nmaMHHecKOM cenapaxOpe 19 h bbibo^ hs 
10 r a30flHHaMHHecKort>cenapaxopal8nocpeffcxBOMxpy6oiipoBOfla25. 

KpoMe xoro, H3 a6cop6nHOHHOft kojiohhbi 4 rasooopasnaa fcasa Moacex 6kttb 
HanpaBJieHa b MeM6paHHBift annapax 20, b koxo P om or nee oxflejifliox ocxaBnmecK b 
neft rasooSpasHBie yraeBOflopoflbi, saxeM oSeflneHHBift yrjieBO^opoflaMH ras no 
xpy6onpoBOfly 21 h o6orameHm,ift yraeBOfloposaMH ras no xpy6onpoBo;jy 22 
15 pasflenBHO bbbbowtt hs MeMSpaHHoro annapaxa 20. 06oraneHHBifi yrJieBO«opoflaMH 
ras MOKex 6bttb oxKanan hs MeMSpamioro annapaxa 20 roocxno-rasoBBiM 
cxpyftHBiM arniapaxoM 2 mm .zjonojxHHxeJiBHBiM OTOCxno-rasoBBiM cxpyftnBiM 
annapaTOM 23. 

YrJieBoaopoflHaa jkhakoctb c pacxBopeHHBiMH b neft yrjieBoaopoaaMH Moaeex 
20 6bixb noflana hs a6cop6nHOHHoft kojiohhbi 4 b cenapaxop 3 hjih na bxoa nacoca 1 . 

• YrjieBoaopoflHas skbwkocxb c pacxsopenHBiMH b neft yrneBOAopoflaMH Moacex 
6bixb noaana hs a6cop6nHOHHoft kojiohhbi 4 b pesepsyap 5 ffli* xpaneHH* 
He^xenpoflyKXOB hjih 3anojmaeMyio eMKoexB 6. 

npoMBUPJieHHag npHMeHHMOcxB 
25 Cnoco6 ohhctkh ox ynieBOflopoflOB naporasoBoft cpenBi, oGpasyiomeftcji npn 

xpanenHH He^xenpoayKxoB h sanoJiHennH hmh cmkocxh, Moacex Sbttb HcnojiBSOBaH na 
scxaKanax sanojmeHHS H 6asax xpaHeHHa HefcxenpoayKxoB; a xaicxce b xkmhtockoh, 
H e$xexHMHHecKoft h ffpyrHX oxpacjiax npoM&muieHHOcxH. 
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OOPMYJIA H30BPETEHHH 

1. Cnoco6 ohhctkh ot yraeBOflopoflOB naporasoBOH cpeflbi, o6pa3yiomeHca npn 
xpaHeHHH He^TenpoflyicroB h npn sanonHem hmh eMKOcra, BKJUonaiomHH no^any 
nacocoM acHflKoft cpeflbi b >KHflKOCTHO-ra30Bbifi cTpyftHtift annapaT, OTKawy 

5 nocjie^HKM hs eMKoera, sanojuweMofi . He^xenpoflyKTaMH, mm pesepByapa ana 
xpaHemia HefrrenpoflyKTOB naporasoBOH cpefl&i h ee cacarae b xcHflKocrao-rasoBOM 
crpyflHOM aunapare 3a aHeprcra JKHflKoft cpeflH, noflany oSpasoBaraoH b 

^HflKOCTHO-rasoBOM CTpyftHOM annapaTe CMecn naporasoBOH h aKHflKoft epeR b 
cenaparop, paweJieHHe b cenapaTope CMecn Ha rasooGpasHyio c&asy h KHflicyio cpe«y c 
10 OTBOflOM hs cenapa-ropa ra30o6pa3Hofi $a3H h aowKoft cpefflM, npn 3tom HanpaBJisioT 
rasooSpasByip $asy as cenaparopa b a 6cop6inioHHyK> KOJioHHy, b KOTopyio b Kanecrae 
a6cop6eHTa noflaiOT yrJieBOflopoflHyio jkhakoctb, ocymecTBJunoT b a6cop6nHOHHoft 
KOJioHHe nponecc a6cop6nHH yraeBOflopoflHoft jkhakoctbio yrjieBOflopoflOB hs 
rasooSpasHOH (feasti, sareM onmneHHyio ot yrjieBOflopo fl oB rasooSpasHyra $asy h 

15 yrjieBoaopoflHyio 3kh«koctb c pacTsopeHHHMH b Hen yrjieBOflopoaaMH ra30o6pa3HOH 

4»a3M paSflejIBHO BBIBOflflT H3 a6cOp6HHOHHOH KOJIOHHBI, OTJEHHaiOmHfiCH TeM, HTO B 

Ka^ecxBe yrjieBOflopoflHOH jkhakocth HcnojiBsyror 6eH3HHOByio hjbj KepocHHOByio 
$paKHHH neperoHKH He$TH H nepea nowraett b a6cop6nHOHHyio KOJiOHHy 
yrjieBOflopo^Hyio acnflKOCTb oxjiaawaiOT «o TeMnepaxypM, Haxoflsmeftca b ffnanaaoHe 
ot MHHyc 10°C ao MHHyc 50°C, a aaBJieHHe CMecn naporasoBOH h jkhskoh cpea, 
o6pa30BaHHOH b 2CH«KocTHO-ra30BOM CTpyftHOM annapaTe, noflflepjKHBaiOT b 
cenapaTope b «Hana30He ot 0,2 MQa ,n;o 1,5 Mlla. 

2. CnocoS no n.l, OTJiiraaiomHHCH TeM, hto nacrB >khskoh cpeflti H3 

cenaparopa no,n;aiOT Ha bxo,h, Hacoca. 

25 3. Cnoco6 no n.l, OTJiHHaiomHHCH TeM, hto rasooSpasHyio $asy nocjie 

BBKoaa hs a6cop6nHOHHoii kojiohhm flonojnnrrejiBHO oxjiaawaioT, npn stom b 
fl onojiHHTejn,HOM cenapaTope ot H ee oTfleJUOOT KOHfleHcar, koto P bih o6pa30BaJica b 
pesyjttTaTe oxjiaaweHHH rasooSpasHoft gassi, h hs aonojnfflTejiBHoro cenapaTopa 
rasooSpasHyio (pasy HanpaBjnnoT b BHxpesyK) Tpy6y, b KOTopoft rasooSpasHyKD 4>a3y 

30 pasflejiHKJT Ha xonoflHyio h Teraryio rasoBBie cpefl&i, sareM Teraryio rasoByro cpeay 
BtmoflOT b aTM0C$epy, a xonoflHyio rasoByio cpesy nanpaBJiaioT wh oxjia^eHH* 
rasooSpasHoft $as&i nocjie BBrxojja nocjie«Heft hs a 6cop6nHOHHoft kojiohhm. 



20 



WO 2004/112939 



14 



PCT/RU2004/000107 



5 lift 1 3 



4. Cnoco6 no n.l, oTJiireaiomHficH TeM, hto rasooGpasHyio $asy hs 
a6cop6nHOHHOH kojiohhh HanpaBJisiox b rasoflHHaMHHecKHfi cenapaxop, b koto P om 
rasooepasHyio $asy sa cnex ee ycKopemw h pacnmpeHH* oxjiaacaaiox c o6pasoBaHHeM 
B noxoKe KOHfleHcaxa hs ocxaBmHXca b rasoo6pasHOH $ase napoB yrjiesoflopoflOB, 

5 saxeM KOHflencax oxflejunox ox rasoo6pasHofi $asH h bbjbootx hs rasoffHHaMinecKoro 
cenapaxopa. 

5. Cnoco6 no n.l, oTJiHHaiomHficH TeM, *rro yrjieBOflopoflHyio >kh«kocxb c 
pacxBopeHHHMH b Hefi yraeBOflopoflaMH rasoo6pa3Hofi (fcasH noflaiox hs 
a6cop6nnoHHOH kojiohhh b cenapaxop hjih Ha bxoa Hacoca. 

10 6. Cnoco6 no n.l, oTJnrauonmHCH TeM, hto yraeBOflopoffHyio jkhwcocxb c 

• pacxBopeHHHMH b Hefi yraeBOflopoflaMH rasooSpasHofi fcasH noflaiox hs 
a6cop6nHOHHoft kojiohhh b pesepByap pm xpaaeHHs He$xenpo;r/KxoB hjih 

3anoJiHaeMyK) hmh eMKoexb. 

7. Cnoco6 no n.l, OTJiOTaromnficH TeM, hto araflKyio cpe«y BHBonax hs 
15 cenapaxopa b pesepByap wia xpaHemw He$xenpo«yKXOB hot sanoffiweMyio 

eMKOCXb. 

8. CnocoS no n.l, OTJiiraaioniHHCH TeM, hto b cenapaxop hjih Ha bxo« Hacoca 
noflaiox He$xenpoflyKXBi, HanpHMep, 6eH3HHOByio hjih KepocHHOByio $paKm 
neperoHKH He<j)TH. 

20 9. Cnoco6 no n.l, oTjranaionuiilcH TeM, hto rasoo6pa3HyK> $asy nocjie 

BBixofla hs a6cop6nHOHHofi kojiohhh HanpaBJijnoT b MeM6paHHBifi annapax, b koxopom 
ox Hee ox«ejMK>x ocxaBiraecji b Hefi rasoo6pasHBie yraeBOflopoflBi, saxeM o6eflHeHH&ift 
yraeBOflopoflaMH ras h oSorameHHtifi yraeBOflopoflaMH ras pas«ejiBHO bbiboahx hs 

MeM6paHHoro annapaxa. 
25 10. CnocoS no n.9, oTjnreaiomHHCH TeM, hto o6orameHH&ifi yraeBOflopoflaMH 

ras oxKaHHBaiox hs MeM6paHHoro annapaxa 5KHflKOCXHO-rasoBBiM cxpyfiHHM 
annapaxoM. 

11. Cnoco6 no n.9, oTiranaroinHHCH TeM, hto o6oraineHHHft yrJieBOflopoflaMH 
ras oxKa^HBaiox hs MeM6paHHoro annapaxa nocpeflCXBOM A onoJiHHxejn,Horo 
30 2CHflKOCTHO-ra30Boro cxpyfiHoro annapaxa. 
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BBMEHEHHAH OOPMYJIA H30BPETEHHH 

[nojiyHeHa MeacflyHapoAHHM 6iopo 29 mojia 2004 (29.07.04); nepBOHanajiBHO 3aHBJieHHwe nyrocxw 1 

H 2 $OpMyjIH H306p 6T6HHH 3aMeHeHH H3MeHgHHMMH nyHKT&MH 1 H 2; nymcTbi 3, 4, 5, 6 $opMyjn>i 

. B3o6peTeHEra ocTaBJieHbi 6e3 H3MeHeHHH; nepBOHanajitHO 3aaBJieHHBiH nymcr 9 
4)opMyjnj n3o6peTeHHH nepeHyMepoBaH b nymcr 7; nepBOHanajitHo 3aflBJieHHHfi nyHKT 10 (J)opMyjn>i 
H3o6peTemra nepeHyMepoBaH b nyHKT 8; nepBOHananBHO 3amneHHLifl nyHKT 1 1 <J>opMyjn»i 
H3o6peTeHHfl nepeHyMepoBaH b nymcr 9; nymcTBi 10, 11, 12, 13 h 14 hobbm;] 

1. Cnoco6 ohhctkh ot yraeBOflopoAOB napora30Boft cpe££i, o6pa3yiomeftcji npn 
xpaHeHHH He^TeirpoAyKra hjih. npn sanojmeHHH hm eMKocra, BKJUOHaionpffl no^a^y HacocoM 
jkh^koH cpeppi b acEyncocTHO-ra30BHH cTpyHHEiH annapaT, oTKamcy nocjieAHHM H3 cmkocth 
3anojffl^eMOH He<|>Tenp OAyKTOM hjih pe3epByapa rjw xpaHeHHfl He^Tenpopyicra napora30Boft 
cpeAH h ee c^carae b >KH£K0CTHO-ra30B0M crpyHHOM annapaTe 3a c^ex 3HepraH echakoh 
cpe£H, noflany o6pa3osaHHOH b 2KH,zncocTHo-ra30BOM crpyfiHOM annapaTe cMecn napora30BOH 
h hchakoh cpea b cenapaTop, pa3#ejieHHe b cenapaTope CMecn Ha ra30o6pa3Hyio <|>a3y h 
acmacyio cpeziy c otboaom H3 cenapaTopa ra3oo6pa3HoM 4>a3H h hchotoh cpe^M, npn stom 
HanpaBjunoT ra30o6pa3Hyio $a3y H3 cenapaTopa b a6cop6n#oHHyio KOJiomiy, b KOTopyio b 
KaTOCTBe a6cop6eHTa no^aJOT yrjieBOflopo£Hyio 5kh#koctb, b a6cop6in*oHHOH kojiohh© 
npoBOA^T npouecc a6cop6iiHH yraeBOAOpoflkoH khakoctbio yraeBoaopoAOB H3 ra3oo6pa3HOK 
$a3ti, 3aTeM ora^eHHyio ot ynieBOAOpoflOB ra3oo6pa3Hyio <j>a3y h yraeBOAopoAHyio 
ECHflKocTB c pacxBopeHHBiMH b Heft ynieBOAopoAaMH ra30o6pa3HOH $a3H pa3,nejibHo bbibow 
H3 a6cop6uKOHHofi kojiohhm, otji hh axonjHHCH TeM, hto b jeanecTBe He<|>Tenpo,nyKTa H 

' yrjieBOflOpoflHOH skhakocih Hcnojn>3yK>T 6eH3HH h nepefl nofla^efi b a6cop6nHOHHyio 
KOJioHHy 6eH3HH oxjiaacAaioT flo TeMnepaTypti Haxo£5nneSc5i b £Hana30He ot MHHyc 10 °C ao 
MHHyc 50 °C, a AaBJieHHe cmcch naporaoBOH h raflKO^ cpeA, o6pa30BaHHofi b >kh£koctho- 
ra30BOM crpyHHOM annapaTe, noAAepacHBaiOT b cenapaTope b AHana30He ot 0,2 MTIa ao 1,5 
MTIa. 

2. Cnoco6 no n.l, oTJiHHaiomHHCfl TeM, hto b cenaparap hjih Ha bxoa Hacoca noaaiOT 
6eH3HH h 0£HOBpeMeHHo BbiBOAaT H3 cenapaTopa acHflKyio cpe#y b pe3epByap jsjisl xpaHeHHa 
HecJranpoflyKTa hjih 3anojmxeMyio hm eMKOcrc>. 

3. Cnoco6 no ml, OTJiHHaiomHHCH TeM, hto ra30o6pa3Hyio $a3y nocne BtixoAa H3 

■ 

a6cop6ipiOHHofi kojiohhh AonojiHHrejmHo oxnaaKflaioT, npn stom b AonojiHHTeJiBHOM 
cenapaTope ot Hee oTAesaiOT KOHAeHcaT, kotophdh o6pa30Bajica b pe3yjn>TaTe oxjiaacAeHHH 
ra30o6pa3Hofi $a3Bi, h H3 ^onojiKHTejiBHoro cenapaTopa ra3oo6pa3Hyio $a3y HanpaBJimoT b 
BHxpeByio Tpy6y, b kotopoh ra30o6pa3Hyio $a3y pa3AejmoT Ha xojiOAHyio h Tenjryio ra30BMe 
- cpe#H, 3aTeM Teroryio ra30Byio cpe^y bhboa^t b aTMOC^epy, a xonoAHyio ra30Byio cpe^y 
HanpaBJiHioT rjul oxjia^cfleHHa ra30o6pa3HOH 4>a3Bi nocne BbixoAa nocneAHeS H3 

a6cop6qHOHHOH kojiohhm. 

4. Cnoco6 no n.l, OTJiMHaroimriicH tbm, mto ra30o6pa3Hyio $a3y H3 a6cop6imoHHOH 
kojiohhbi HanpaBJMioT b ra30AHHaMHraecKHft cenapaTop, b KOTopoM ra30o6pa3Hyio $a3y 3a 
cner ee ycKopeHHH h pacnmpeHHa oxjia^waioT c o6pa30BaHHeM b noTOKe KOH^eHcaTa H3 
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ocraBniHXCH b rasooSpasHofi ^ase napoB ynieBOflopoflOB, 3 areM KOHfleHcaT oTflenaiOT ot 
ra30o6pa3HOH $a3H h bbiboakt H3 ra30flHHaMH*ecKoro cenaparopa. 

5. Cnoco6 no n.l, oTjranaiomHHCH TeM, hto yrneBOflopoflHyio hckwkoctb c 
pacTBopeHHBiMH b Heft yrjieBOflopoflaMH ra30o6pa3HOH 4>a3Si noflaioT H3 a6cop6nHOHHoft 

kojiohhbi b cenapaTop hjih Ha bxoa Hacoca. 

6. Cnoco6 no n.l, OTJiHHawmHHCH TeM, hto yrjieBOflopoflHyio jkhakoctb c 
pacTBopeHHHMH b Heft yrjieBOflopoflaMH ra30o6pa3Hoft <|>a3Bi noflaiOT H3 a6cop6nHOHHoft 
kojiohhbi B pe3epByap flJia xpaHeHHH He4>Tenpo«yicra hjih 3anojiHHeMyio hm eMKOCTt. 

7. Cnoco6 no n.l, oTJiHHaiomHHCH TeM, hto ra3oo6pa3Hyio $a3y nocjie BBixofla H3 
a6cop6nHOHHofi kojiohhbi HanpaBJBnoT b MeM6paHHbift aimapar, b kotopom ot Hee oTflejunoT 
ocTaBnraecfl b Heft ra30o6pa3HBie yrjieBOji;opofl&i, nocjie nero oGeflHeHHbifi yrjieBOflopoflaMH 
ra3 h o6orameHHBiH yrjieBOflopoflaMH ra3 pa3ffejn.H0 betbojiht H3 MeM6p aHHoro annapara. 

* * 

8. CnocoS no n.7, OTJiHHaioinHHCH TeM, hto o6oraineHHHH yrjieBOflopoflaMH ra3 
OTKaHHBaioT H3 MeM6paHHoro annapara HCHflKocTHO-ra30BbiM cTpyftHBiM annapaTOM. 

9. Cnoco6 no n.7, oTjinnaiomHHCH TeM, hto o6orameHHbift yrjieBOflopoflaMH ra3 
OTKaHHBaioT H3 MeM&paHHoro annapaTa nocpeflcraoM flonojiHHTeiiBHoro xcHflKocxHO-rajOBoro 
CTpyftHoro annapaTa. 

10. Cnoco6 OHHCTKH ot yrjieBOflopoflOB napora30Bofi cpejna, o6pa3yioineftcH npn 
xpaHeHHH He^TenpojjyKTa hjih npn 3anojiHeHHH hm cmkocth, BKjnonaioinHH noflany HacocoM 
atcHjncoft cpeffbi b 3KHflKOCTHO-ra30BBift crpyftHBifi aimapar, OTKanicy nocjiemniM H3 cmkocth 
3anojjnaeMoft He$Tenpo;nyKTOM hjih pe3epByapa fljw xpaHeHHS He^TenpojayicTa napora30Boft 
cpeflbi h ee c^arae b »cHflKOCTHO-ra30BOM CTpyftHOM annapaTe 3a cneT SHeprHH jKHflKoft 
cpejnj, noflany o6pa30BaHHoft b jKHflKocTHo-ra30BOM CTpyftHOM annapaTe cMecn napora30Boft 
h annncoft cpefl b cenaparop, pa3flejieHHe b cenapaTOpe CMecn Ha ra30o6pa3Hyio 4>a3y h 
acHflKyio cpe;ry c otboaom H3 cenaparopa ra3oo6pa3Hoft $a3Bi h Hrojucoft cpeflbi, npH stom 
HanpaBJisooT ra3oo6pa3Hyio $a3y H3 cenapaTopa b a6cop6nHOHHyio KOJioiray, b KOTopyio b 
KanecTBe a6cop6eirra nojjaiOT yrjieBOflopoflHyio acnmcocTb, b a6cop6nHOHHoft kojiohhc 
npoBOflar nponecc a6cop6flHH yrJieBOflopoflHoft xcHflKOCTbio yrjieBOfloponpB H3 ra3oo6pa3Hoft 
$a3H, 3aTeM OHraneHHyio ot yrjieBOflopoflOB ra3oo6pa3Hyio $a3y h yrJieBOflopoflHyio 
khukoctb c pacTBopeHHHMH b Heft yrjieBOflopoflaMH ra30o6pa3Hoft $a3Bi pa3flejn.Ho bbibo^t 
H3 a6cop6nHOHHoft kojiohhbi, OTJiHnaiomHHCJi TeM, hto b KaHecrae He4>TenpoffyKTa H 
yrJieBOfloponHoft jkiwkocth Hcnojn>3yK)T KepocHH h nepefl nojjaHeft b a6cop6nHOHHyio 
KOJioHHy KepocHH oxjiaawaioT ,n;o TeMnepaTypH Haxoffameftcfl b flHana30He ot MHHyc 10 °C no 
MHHyc 50 °C, a aaBJieHHe CMecn napora30Boft h aawcoft cpejj, o6pa30BaHHoft b ^hskoctho- 
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„ m o«o TO rrrYTTTTPnuamaTOT b cenapaTOpe b waana30He ot 0,2 Mlla flo 1,5 
ra30BOM cxpyHHOM annapaTe, no,naep»cHBaioT a r w 

Mlla. 

11 Cnoco6 no n.10, oxaHHaionwriicH xeM, hto b cenapaTop vum na bxo« Hacoca 
no fl aK,T KepocHH H o«HOB P eMeHHO BHBoasr H3 cenapaxopa a^o cpe«y b pesepByap JW 
xpaHeHiw He^xenpoflyKia mm 3anoJHweMyio hm eMKocn,. 

12 Cnoco6 no n.10, oxaHMaiomHHCfl xeM, hto yraeBOflopoffHyio wocn c 
pacTBopeHHBiMH b Hen ymeBOflopoflaMH ra30o6pa3Hon *a3H no fl aK>x hs a6co P 6nHOHHOH 

kojiohhh b cenapatop mm Ha bxoa Hacoca. 

13 Cnoco6 no n.10, oTJimaH-nurtcH tcm, -™ yraeBOfloposnyw xhakoctb c 
pacrBopcHHHMH b hcS yracBOflopoaaMH raaooSpaaHofi ftas no S a.oT hs aocopSnHOHHoii 
kohohhh b peacpayap wia xpaHeHHH HcprcnpoiyKra ran aanoHHHCMyK. hm eMKocn, 

14 ycranoBKa ohhctkh ot yracaoflopoaoB naporasoBOH cpc«H, oSpaajnomcHCH npH 
xpaHeHHH Hoi^enpowKra hhh npn sanonHCHHH hm cmkocth, aocopennoHHyo 
KonoHHy, hbcoc, W ocTHO-raaoBHH crpytariS annapaT n cenapaTop c bhxo«om hchskoh 
cpeflH h BHXOflOM rosooSpasHOH *a3H, npH btom KnwocxHO-rasoBHH crpytoiH annapaT 

BXOHOM BCHSKOH cpCSB, HO^CH K BHXOW HaCOCB, BXO«OM E apOra30BOH CpC** 

nojjKjnoHcH k HcxoHHHKy *ro« cpcw - cmkocth hah pcacpnyapy c He*renpo«yKTOM . 
BHxofloM a^KOCTHO-rasoBBDl crpytent annapaT no«Kmo,CH k ccnaparopy, bhxos 
raaooopasHOH *aa H hb cenapaTopa noflKmoncH K aScopSnnoHHOH kohohhc, aocopSnHOHnaa 
kojiohhb nosKamcHa k tpyeonpoaony BHBo«a onnmoHHOH ot ymcBoaopoflOB raaooepasHon 
h k xpyoonpoBony noflaoaa ymcBOflopoOTOH cmkocth c ycraHOBncnnaM Ha hcm 

XOHOflHHBKHKOM, T—.-C, TOM, HTO XOHO^HHK, BXO„ HaCOCB HHH CCHapBTOp 

ho^ohohchh k Tpy6onpo.o W noflHOAa 6eH3HHa, a bbtxo* *h«koh cpca* hs cenapaTopa 
bCbohohch k pcaepayapy w xpaHcnffl 6cH3HHa hhh k cmkocth nanonHHcMOH 6eH3HBoM. 
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